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Appendix
Table 1 Effects of heat stress on the changes of plasma volume, blood volume, ruminal fluid volume, half-life

of PEG in rumen and outflow rate of ruminal fluid of six swamp buffaloes

Buffalo number

parameter condition
1 2 3 4 5 6

Plasma Volume (L) control 16.38 20.00 18.52 12.66
heat 17.98 19.84 20.83 14 .93

Plasma Volume (L/100 kg) control 5.07 5.43 4.69 3.58
heat Sood 5.39 5:27 4,22

Blood Volume (L) control 21.84 25.97 26.08 17.96
heat 23.81 2577 29.34 21.03

Blood Volume (L/100 kg) control 6.76 7.06 6.60 5.07
heat 137 7.00 7.43 5.94

Ruminal Fluid Volume (L) control 2759 20.00 20.00 28.57
heat 58.82 36.36 50.00 14 .29

Ruminal Fluid Volume (L/100 kg) control 8.62 5.46 585 8.80
heat 18.21 9.88 12.66 4.04

Half Life of Polyethylene Glycol control 8.18 11:12 1212 6.48
(hr) ! heat LS8 2.48 16.24 1.36
Outflow Rate of Ruminal Fluid control 2.34 1.25 1.14 3.06
(L/hr) heat 3.86 10.16 ¥ 1 7.28

9%




Table 2

six swamp buffaloes.

Effects of heat stress on total body water, half-life of tritiated water and water turnover rate of

Buffalo number

parameter condition
1 2 3 4 5 6
Total Body Water (L) control 193.67 323.28 283.41 457.0 297.91 372.67
heat 287.08 409.13 601.12 304.0 257.29 304 .57
Total Body Water (L/100 kg) control 60.52 88.33 82.63 125.21 8711 114.84
heat 88.88 111.18 169.81 84.44 65.14 86.04
Half Life of Tritiated Water (hr) control 46.00 126.00 85.00 100.00 139.00 94.00
heat 35.00 84.00 48.00 48.00 36.00 74 .00
Water Turnover Rate (L/d) control 70.00 42.67 85.00 76.01 35.65 65.94
heat 136.40 226.82 208.29 105.34 118.87 68.45
Water Turnover Rate (L/100 kg/d) control 21.88 11.66 24.78 20.82 10.42 20.32
heat 42,23 61.64 58.84 29.26 30.09 19.34
Water Turnover Rate (ml/kg®'%%/d)  control  617.88  337.34  708.75  602.25  297.95  575.39
heat Y, 194 .71 1,785:14 . 1,692,351 844 .14 882.81 556.14

Ly



Table 3 Effects of heat stress on cardiorespiratory frequency, rectal temperature, packed cell volume,
ruminal fluid concentration of PEG and ruminal fluid concentration of electrolytes of buffalo

No 1 weighing 320.0 kgs on control period and 323.0 kgs on heat stress period.

time (hour)

parameter ; condition

0 1 2 3 4 5 6

Environmental Temperature (°C) control FBWRALRON 29.8  31.0 32.0 "31.5 30.5°
' heat NDy 39.5, 0.0 40.5 41.0 41.0 41.0
Relative humidity (%) ' control - 00.0 <$0.5 S0.0 45.0 50.0 57.5
heat - 50.0 45.0 43.0 43.0 45.0 40.0
Respiration Rate (breath/min) control bhsb-tfh, 0| 16.0 16.0 14.0 15.0 13,0
heat el U - IOy 26,0 32,07 34.0
Heart Rate (beat/min) control 0 U 3.0 34.0. :37.0 38.0 40.0
heat 40.0 40.0 40.0 40.0 45.0 55.0 56.0
Rectal Temperature (OC) control 38.3 385 l§8.35 38.4  38.45 38.5 38.6
heat 3.7 8- 388 395.1  39.3 39.5 39.4
Packed Cell Volume (%) control 26.5 250 .20 0. 260 26.0.  .26.5
heat ; clnuBivedSy 25.0 24.5 24.0 24.0

Ruminal Fluid Concentration of control - 1.364 0.961 1.713 1.022 1.445 0.863
PEG (mg/ml) heat — 0.631 0.493 0.484 0.531 0.478 —
Ruminal Fluid Concentration of control 128.0 105.0 94.07.113.0 .128.0 115:0' "127..0
Sodium (mEq/L) heat 141.0 140.0 142.0 146.0 146.0 145.0 147.0
Ruminal Fluid Concentration of control 2o BR800 250  23.0 -.22.0
potassium (mEq/L) heat 16,0 4.0 1§89 180 130 13.0  18.0
Ruminal Fluid Concentration of control 14,3 +32.9 - 118 124 . 144 131 134

chloride (mEq/L) heat 13.4 .. 13.2 143 5.0 158 155 15.4

8



Table 4

excretion of electrolytes of buffalo No 1.

Effects of heat stress on plasma concentration of electrolytes, creatinine and aldosterone,urinary
concentration of electrolytes and creatinine, urinary/plasma ratio of creatinine and fractional

time (hour)
condition
0 1 2 3 4 3 6
Plasma Concentration control 133.0 129.0 131.0 132.0 131.0 150.0 130.0
(mEq/L) heat 126.0 127.0 126.0 124.0 124.0 127.0 124.0
Plasma Concentration of Potassium control 3.8 3.5 3.5 4.0 4.2 3 4 4.0
(mEq/L) heat 3.5 3.6 3.6 3.9 3.6 3ol 3.6
Plasma Concentration control 89.0 95.0 87.0 90.0 97.0 94.0 93.0
(mEq/L) ‘ heat 93.0 96.0 98.0 = 94.0 94.0 99.0 96.0
Plasma Concentration of Creatinine control 28.13 15.00 26.25 22.50 25.32 29.07 26.25
(pg/ml) ¥ heat 23.45 27.19 19.69 20.45 21.00 22.50 22.50
Plasma Concentration of Aldosterone control - 10 3.6 4.0 2.9 2.2 6.2
(ng/m1) 5 heat 4.0 - 3.4 2.8 2.9 Bk 4.6
Urinary Concentration of Sodium control 6.0 16.0 10.0 14.0 14.0 8.0 8.0
(mEq/L) heat 16.0 20.0 18.0 22.0 72.0 86.0 74.0
Urinary Concentration of Potassium control 157.0 276.0 250.0 272.0 214.0 224.0 214.0
(mEq/L) = heat 192.0 256.0 258.0 222.0 202 0 170.0 174.0
Urinary Concentration of Chloride control 103.0 105.0 129.0 103.0 99.0 99.0 57.0
(mEq/L) heat 263.0 210.0 190.0 123.0 114.0 120.0 88.0
Urinary Concentration of Creatinine control 450.0 1168.8 1562.5 1643.8 1987.8 2012.5  2025.0
(pg/ml) heat 087.5 1093.8 1287.5 1200.0 1312.5 1312.5 1327.5
Urinary Creatinine/Plasma Creatinine contrel 16.00 77..82 59.52 73.06 78.51 69.23 77.14
heat 42.12 48.27 65.37 58.69 62.50 58.33 59.00
Fractional Excretion of Sodiuz (%)  control 0.281 0.159 0.128 0.145 0.136 0.089 0.080
heat 0.302 0.325 0.219 0.302 0.929 1.161 0.875
Fractional Excretion of Potassium control 258.25 161.21 120.01 93.07 64.86 87.45 69.35
(%) heat 108.08 . 147.33 109.63 96.98 89.78 78.78 81.92
Fractional Excretion of Chloride (%) control 7.25 1.43 2.49 1.56 1.30 1.52 0.79
heat 6.72 4.54 2,97 2.23 1.94 2.07 1.56

6%
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Table 5 Concentration of Evan’s blue and count of tritiated
water after correction of buffalo No 1 under control
and heat stress periods.
concentration count of tritiated water after correction
(cpm)
of Evan’s blue
i (mg/ml1) control heat
control heat Xc Xc-control Xc Xc-control
.20 min kil 557
30 min 5.21
40 min PhEw 5.00
60 min Wi 5.27
0 (control TOH) 108.69 0 105.76 0
20 min 6.42 18,399,79 18,291.10 11,985.94 11,880.18
25 min 6.15 - — - -
35 min 5.05 = — - -
40 min — 11,162.99 11,054.29 5,627.71 5,521.95
60 min 5.68 = -~ 9,800.87 9,695.11
2 hours 15,257.89 15,149.19 - —
3 hours 3,843.64  3,734.94 5,779.98 5,674.22
4 hours 7,494.97 7,386.27 6,842.51 6,736.75
4.20 hours 5.67 - ~ - -
4,30 hours 5.39 — — — -
4.40 hours 5.29 - — - -
5 hours 5.19 3,928.03 3,819.33 5,831.29 5,725.54
6 hours 5,190.26  5,081.56 5,422.96 5,317.20
20 hours 8,108.24 7,999.54 3,742.99 3,637.24
30 hours 6,988.90 6,880.20 6,462.27 6,356.51
44 hours 14,774.28 14,665.58 2,261.16 2,155.40
54 hours 4,928.56 4,819.86 2,931.84 2,826.11




Table 6 Effects of heat stress on cardiorespiratory frequency, rectal temperature, packed cell volume,
ruminal fluid concentration of PEG and ruminal fluid concentration of electrolytes of buffalo

No 2 weighing 366.0 kgs on control period and 368.0 kgs on heat stress period

time (hour)

parameter condition
0 1 2 3 4 5 6
Environmental Temperature (°C) control BHEPRAN2T BN, 28.0 30,0 ° 30.5 -'31.0 @ 31.0
heat 3357 139.00%41.0 42.0 42.0 42,0 41.0
Relative humidity (%) control — 59.0 % 55.0 45.0 45.0 45.0  45.0
heat - 45.0 45.0 42.0 42.0 42.0 51.0
Respiration Rate (breath/min) control Sntemslo.Q 21,0 210 22,0 19.0 22.0
heat e—— .0 “66.0: 820 90,0 ..108.0 . 78.0
Heart Rate (beat/min) control 30.0""40.0-.M0.0 40.0 - 40.0 40.0 . 40.0
. heat 3 0—45:0148.0 '52.0 52.0 52.0 52.0
Rectal Temperature (°C) control 38.25--38.25ll1 38.25 38.25 38.4 38.5 38,7
heat 8.6 381" S8 NG 39,15 3y 39.3
Packed Cell Volume (%) control 22.5% 208 XN 220 21.0 2250 22,0
heat ROON IRUOERRITY  23.0 © 23,0 23.0 23.0
Ruminal Fluid Concentration of control — 0.463 0.138 0.350 1.444 1.813 1.400
PEG (mg/ml) heat - 0.819 0.900 0.375 0.294 0.266 0.278
Ruminal Fluid Concentration of control 110.0 111.0 109.0 89.0 107.0 104.0 106.0
sodium (mEq/L) heat 117.0: 134.0 136.0 137.0 113.0 135.0 131.0
Ruminal Fluid Concentration of control 24,0~ 24,0 24.0. 200 260 258 26.0
potassium (mEq/L) heat 10.00° 10.0 ' 180 .. 10.0 8.0 9.0 9.9
Ruminal Fluid Concentration of control 11.2 - 104 2 40.5. ¥3.0 . 13,8~ 118 143
chloride (mEq/L) heat 10.3: 810 129 - 13.3 100 - L3k 31.4

1§
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Table 7 Effects of heat stress on plasma concentration of electrolytes, creatinine and aldosterone,urinary
concentration of electrolytes and creatinine, urinary/plasma ratio of creatinine and fractional

excretion of electrolytes of buffalo No 2.

time (hour)
paraceter condition
0 1 2 3 4 5 6
Plasma Concentraticn of Sodium " control 131.0 129.0 128.0 132.0 131.0 131.0 128.0
(nEq/L) heat 123.0 130.0 127.0 A2.0 127.0 131.0 131.0
Plasma Concentraticn of Petassium control 4.6 4.5 4.4 4.0 3.8 3.8 3.8
(z=Eq/L) heat 4.0 4.1 4.1 4.0 3.9 4.1 4.0
Flasma Concentraticn of Chloride control 100.0 99.0 97.0 95.0 97.0 98.0 104.0
(zEq/L) heat 94.0 100.0 100.0  100.0 93.0 104.0 100.0
Flasma Concentration cf Creatinine control 24.95 - 18.19 22.04 21.00 20.63 17.82
(pg/ml1) heat 19.69 19.69 20.63 28.50 22.97 25.32 27.57
Flasma Concentraticn of Aldosterone control - 5.8 - 4.6 - 4.8 -
(ng/ml) heat 4.0 - 5.8 8.3 4.3 4.1 4.1
Urinary Concentraticn of Sodium control 15.0 18.0 20.0 14.0 32.0 2745 18.0
(mEq/L) keat 34.0 98.0 42.0 22.0 18.0 22.0 30.0
Urinary Concentraticn of Potassium control 417.5 392.0 392.0 388.0 362.0 425.0 392.0
(mEq/L) heat 168.0 254.0 252.0 284.0 296.0 268.0 222.0
Urinary Concentratica of Chloride control 206.0 230.0 235.0 231.0 216.0 252.0 257.0
(mEq/L) heat 309:0ND271:0 p\IjR770CIT508.0 285.0 - 254.0  255.0
Urinary Concentration of Creatinine control 978.1 893.8 937.5 918.8 946.9 1,446.9 1,440.6
(pg/ml) heat 550.0 737.5 °1,068.8 . 1,531.3. .1,706.3 .1,850.0 2,225.0
Urinary Creatinine/Fiasna Creatinine control 39.21 - 51.53 41.69 45.09 70.15 80.84
heat 27.93 37.45 51.82 53.73 74.30 73.06 80.70
Fractional Excreticn of Sodium (%) control 0.293 - 0.303 0.254 0.541 0.191 0.174
heat 0.988 2,013 - 0.639 0,322 0.191 0.229 - 0.284
Fracticnal Excretica of Potassium control 231.47 - FI20RG - 232 67 .\ 22).27 159,88 . :127.61
(%) heat 150.38 152,39 118,60 235.53 102.14 89.47 68.77
Fractional Excreticn of Chlroride control 5.25 — 4.70 5.83 4.95 3.66 3.06
(%) heat 11.78 7.24 5.35 5.73 4.13 3.34 3.16

Zs
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Table 8 Concentration of Evan’s blue and count of tritiated
water after correction of buffalo No 2 under control
and heat stress periods.
eoncentiation - SOURt of tritiated water after correction
(cpm)
: of Evan’s blue
s (mg/ml) control heat
control heat Xc Xc-control Xc Xc-control
20 min 4.44
%0 atin control 4.64
40 min [ Plasma 4.59
50 min | VOlume 5.04
0 (control TOH) 103.73 0 97.32 0
20 min 6.33 aA81.35 . 7,677.62 ¢ 7,713.33 7,616.01
30 min 6.10 - - - -
40 min 5.89 904y 7,632.68 . 5,835.02 < 5,737.70
60 min 557 9,160.65 9,056.92 6,237.78 6,140.46
2 hours 7,849.85— 7,746.12 6,256.66 6,159.34
3 hours 7,896.05 7,792.32 6,898.38 6,892.06
4 hours 5,897.82....5,794.09 8,656.79 8,559.47
4.20 hours 5.45 - - - —
4.30 hours 5.66 - - - -
4.40 hours 5.86 - - - -
5 hours 5.29 5,358.82 5,255.09 5,536.32 5,439.00
6 hours 6,178.63 6,074.90 4,934.69 4,837.38
20 hours 4,952.34 4,848.61 4,930.53 4,293.38
30 hours 5,104.89 5,001.16 4,590.53 4,493.21
40 hours 3,939.68 3,835.95 4,002.29 3,904.97
54 hours 4,095.61 3,991.88 3,198.15 3,100.83




Table 9 Effects of heat stress on cardiorespiratory frequency, rectal temperature, packed cell volume,
ruminal fluid concentration of PEG and ruminal fluid concentration of electrolytes of buffalo

No 3 weighing 343.0 kgs on control and 354.0 kgs on heat stress period.

time (hour)

parameter condition
0 1 2 3 4 5 6
Environmental Temperature (OC) control ZFORA W29 W 300 A 08 FB 0 B2 5 32 .5
heat 34.0 40.0 42.0 41.0 42.0 42.0 42.0
Relative Humidity (%) control - 535 W 44.5. 41,0 41,0 805 45,0
heat —_ 45.0 42.0 41.0 42.0 42.0 42.0
Respiration Rate (breath/min) control el 0 22,0 18.0° 23,0 17.0 20.0
heat 26.0 80.0 94.0 :100:0 110.0 98.0 84.0
Heart Rate (beat/min) control 40.0 40.0 40.0 40.0 40.0 40.0 40.0
heat #6-0—45-0»p1.0 58.0 56.0 54.0 50.0
Rectal Temperature (°C) control 38-2~—38.2M138.2 38,2 38.2 38.2 38.2
heat 38,55 38,7 T894 3053 39.3 - 3959 39,9
Packed Cell Volume (%) control 26000 526,0 726 .5 V262007 - 2655 7 26,0 26.0
heat ROLON 26O FERRGTY 26,0 26.0 26.0 26.0
Ruminal Fluid Concentration of control - 1:850.:1.988 . 1.700::1.400 .1.369 .1.825
PEG (mg/ml) heat - 0.175 0.306 0.344 0.113 - 0.088
Ruminal Fluid Concentration of control 94.0-. ‘50,0 6650 4.0 - 96.0.: 7640 77.0
sodium (mEq/L) heat 11440 108,0 1121:0: 421.0 1200 183.0 126.0
Ruminal Fluid Concentration of control 32,00 a1 0k w20 e 0. 2310 25,0 .26,.0
potassium (mEq/L) heat 150 14.0 S18.0: 3150 15.0 1430 158
Ruminal Fluid Concentration of control 10.6 ‘

0.0 - 11.2 9.9
3.0

5.9 8.1 9.0
chloride (mEq/L) heat $2.9 104 08,5 . ARiS 0 12.8 a8, 13.0

vS



Table 10 Effects of heat stress on plasma concentration of electrolytes, creatinine and aldosterone, urinary
concentration of electrolytes and creatinine, urinary/plasma ratio of creatinine and fractional

excretion of electrolytes of buffalo No. 3

time (hour)
parameter condition
= 0 1 2 3 4 5 6
Plasza Concentration of Sodium control 126.0 126.0 127.0 124.0 155.0 139.0 143.0
(mEq/L) heat 124.0 .124.0 124.0 121.0 125.0 123.0 126.0
Plaszz Concentration of Potassium control 5.3 5.4 5.2 4.8 56 - 5.4 5.4
(nEg/L) heat 4.3 4.4 4.3 4.3 4.3 4.2 4.6
Plascz Concentration of Chloride control 101.0 99.0 96.0 8.0 98.0 98.0 96.0
(zEq/L) heat 101.0 92.0 3.0 92.0 94.0 96.0 99.0
Plasca Concentration of Creatinine control 23.16 22.8%8 - 20.16 21.09 17.82 18.75
(pg/cl) heat 22.50 24 .57 24.38 23.45 25.32 26.25 26.25
Plasma Concentration of Aldosterone control - 215.0 205.0 180.0 200.0 225.0 225.0
(ng/c1) heat 40.0 - 0.0 134.0 105.0 162.0 141.0
Urinary Concentration of Sodium control 4.0 4.0 - 8.0 12.0 4.0 4.0
(mEq/L) heat 312.0 6.0 3.0 3.0 3.0 1.0 1.0
Urinary Concentration of Potassium control 360.0 362.0 - 334.0 328.0 234.0 302.0
(zEq/L) heat 250.0 288.0 324.0 302.0 316.0 278.0 286.0
Urinary Concentration of Chloride control 221.0 247.0 - 229.0 257.0 243.0 199.0
(mEq/L) heat 263.0 260.0 257.0 282.0 274.0 301.0 297.0
Urinary Concentration of Creatinine control 656.3 5435.8 - 537.5 681.3 725.0 703.1
(pg/cl) heat 637.5 762.5 °01.3 1,125.0 1,468.8 1,493.8 1,562.5
Urinary Creatinine/Plasma Creatinine control 28.34 287 - 26.66 32.30 40.68 37.49
heat 28.33 31.03 36.98 47.92 58.01 56.91 59.52
Fractional Excretion of Sodium (%) control 0.113 0.135 - 0.244 0.276 0.071 0.075
heat 0.342 0.155 0.065 0.052 0.041 0.014 0.012
Fractional Excretion of Potassium control 239.66 282.04 - 260.99 181.33 106.51 149.15
(%) heat 205.22 210.82 203.76 146.56 126.5€¢ 116.31 104.45
Fractional Excretion of Chloride control 7.03 10.52 - 8.78 7.49 6.10 5.52
(%) heat 9.18 9.02 7.46 6.41 5.03 5.52 5.04

SG
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Table 11 Concentration of Evan’s blue and count of tritiated
water after correction of buffalo No 3 under control
and heat stress periods.
Ly A5 RO count of tritiated water after correction
(cpm)
of Evan’s blue
e (mg/ml) control heat
control heat Xc 'Xc-control Xc Xc-control
30 min iy 4.41
40 min 4,58
plasma
50 min 4.91
volume
60 min 4.62
0 (control TOH) 979.84 0 3,234.76 0
20 min 6.46 11,716.43 10,736.16 11,384.69 8,149.93
30 min 6.10 - - - —
40 min 5.89 7,793.21 6,813.37 11,461.49 8,226.73
60 min 5.62 11,004.79 10,024.96 7,253.70 4,018.94
2 hours 28,104.99 27.125.15 7,857.53 4,622.77
3 hours 7,869.77 6,889.93 6,172.54 2.937.78
4 hours 6,555.85 5,576.00 7,078.69 2,843.93
4.30 hours 5.98 - — — —
4.40 hours 5.36 — — — -
4.50 hours 5.82 i i i -
5:07 +.8,326.85 7,347.01 6,363.17 3,128.41
5 hours
7,027.82 6,047.98 6,482.94 3,248.18
6 hours
2 Heaaic 7,544.53 6,564.69 4,842.28 1,607.52
5,853.31. 4,873.41 7,146.43 3,911.67
30 hours
B Nokes 5,905.64 4,925.80 4,927.88 1,693.12
4,922.23 3,942.39 4,586.11 1,351.34
54 hours




Table 12 Effect of heat stress on cardiorespiratory frequency, rectal temperature, packed cell volume,

ruminal fluid concentration of PEG and ruminal fluid concentration of electrolytes of buffalo

No 4 weighing 365.0 kgs on control and 360.0 kgs on heat stress period.

time (hour)

parameter condition
0 1 2 3 4 5 6
Environmental Temperature (°C) control SRR ROy, 30,0 - 3005 32,5 32,5 33.0
heat 33.0 8/ 39.0 40.0 41.5 42.0 42.0
Relative Humidity (%) control - 78,0 500 53,0 45.0 45.0 41.0
heat — 93.0 54.0 55.0 530 42.0 42.0
Respiration Rate (breath/min) control SovU==ab.0! 21.0 36.0 34.0 27.0 30.0
heat 44 .0 50.0 a5.0 6601080 '~120.0 94.0
Heart Rate (beat/min) control 40,0 540,05 M00 . 40.0 ' -38.0° :.38.0 .38.0
heat DT S i=enll 8 . 50.0. "54.0  '55.0 .. 36.0
Rectal Temperature (°C) control SBv0ee38.0-838.0. 38.0 38,0  37.9 38.2
heat 98.5 - 3B.8 289 285 40.1 40,5 40.7
Packed Cell Volume (%) control 19.0 18.0 18.0 18.5 18:5 18.5 19.0
heat 2320 2245 22.0 24 .0 20.0 16.0.<416.0
Ruminal Fluid Concentration of control - 0.575 0.063 0.325 - 0.338 0.200
PEG (mg/ml) heat — 1.400 0.475 -— - 0.503 0.252
Ruminal Fluid Concentration of control 98.0. 104.0:: 99.0+ 119.0. 1190  113.0 1180
sodium (mEq/L) heat 128.0 116.0 130.0:-132.0- 137.0 1370 135.0
Ruminal Fluid Concentration of control 28.0: 3. 0% A 290 '50.0 30,0 3.0
potassium (mEq/L) heat 27:0% 250 25008 24.0  22.Q 24.0 - 26.0 2
Ruminal Fluid Concentration of control 17000 v id0d A8 B~ 36.7 6.6 188 17,2 s
chloride (mEq/L) heat 14,2, 333 <6+ 15.0 14,9 . 15,4 ' 16.8




Effects of heat stress on plasma concentration of electrolytes, creatinine and aldosterone, urinary

Table 13
concentration of electrolytes and creatinine, urinary/plasma ratio of creatinine and fractional
excretion of electrolytes of buffalo No. 4
time (hour)
parameter condition
0 1 2 3 4 5 6
Plasma Concentration of Sodium control 140.0 146.0 147.0 132.0 133.0 130.0 133.0
(mEq/L) heat 127.0 129.0 129.0 127.0 126.0 127.0 -
Plasca Concentration of Potassium control 5.0 oL ¥ 5.0 4.5 4.3 4.3 4.3
(=Eq/L) heat 4.3 4.6 4.4 4.5 4.3 4.1 -
Plasza Concentration of Chloride control 98.0 98.0 99.0 94.0 93.0 98.0 100.0
(cEq/L) heat 97.0 97.0 93.0 .100.0 97.0 96.0 -
Plasma Concentration of Creatinine control 20.63 21.09 — 22.04 21.00 22.88 -
(pg/ml) heat 27.19 - 22.5 26.25 30.0 31.88 25.79
Plasma Concentration of Aldosterone control - 5.7 = 5.0 = 4.2 -
(ng/ml) heat 6.8 5.8 4.6 4.2 3.2 5.3 -
Urinary Concentration of Sodium control 82.0 74.0 - 108.0 88.0 82.0 -
(nEq/L) heat 48.0 22.0 24.0 30.0 30.0 32.0 -
Urinary Concentration of Potassium control 166.0 134.0 - 142.0 118.0 150.0 -
(mEq/L) heat 156.0 148.0 170.0 184.0 180.0 172.0 -
Urinary Concentration of Chloride control 130.0 124.0 - 132.0 135.0 144.0 -
(mEq/L) heat 140.0 129.0 118.0 103.0 103.0 110.0 -
Urinary Concentration of Creatinine control 1,462.0 453.1 - 443.8 581.3 725.0 -
(pg/ml) heat 400.0 375.0 287.5 500.0 631.3 437.5 675.0
Urinary Creatinine/Plasma Creatinine control 70.19 21.48 - 20.14 27.68 31.69 -
heat 14.71 16.46 12,78 19.05 21.04 13.73 26.18
Fractional Excretion of Sodium (%) control 0.826 2.360 - 4.060 2.390 1.990 -
heat 2.569 1.338 0.976 1.112 1.733 0.963 -
Fractional Excretion of Potassium control 46.82 122.29 - 156.70 99.13 110.07 -
(%) i heat 246.63 251.72 202.78 194.34 304.88 160.24 -
Fractional Excretion of Chloride control 1.89 5.91 - 6.95 5.24 4.64 - w
(%) heat 9.79 8.08 9.94 5.41 5.04 8.38 - (e}
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Table 14 Concentration of Evan’s blue and count of tritiated
water after correction of buffalo No 4 under control
and heat stress periods.
culcentrition count of tritiated water after correction
(cpm)
of Evan’s blue
tine (mg/ml) control heat

control heat Xc Xc-control Xc Xc-control
30 min ) control 5.41
40 min ( plasma 5.39
50 min J volume 5.09
0 (control TOH) 101.27 0 91.20 0
20 min 5,52 85883.12, *8,781.85 6,352.99 6,251.79
30 min 5.39 - - 4,725.14 4,633.94
40 min 5.08 3,480.30 3,379.13 — —
60 min 4.96 2,911.70 2,810.43 5,139.09 5,047.89
2 hours 3,956.64 3,855.37 4,100.83 4,009.63
3 hours 3,311.19 A9,209.92 4,501.94 4,410.74
3.30 hours 5.34 - - - -
3.40 hours 5.13 = e ~» -
4 hours P07 s Sl SPIB - 3a0PD.62 4,039.25 3,948.05
5 hours 3,053.27 2,951.99 2,269.38 2,178.18
6 hours 2,412.53 . 2,311.26 - =
20 hours 2,613:51  2,512.24 - 3,788.98  3,697.78
30 hours £;499.52 2,158.28  3,391.62  3,300.42
44 hours 2,387.06 - 2,285.79. .2,699.75 2,;608.55
54 hours 2,300:87.: "2,199.60, 2,274.95

2.183.75




Table 15 Effects of heat stress on cardiorespiratory frequency, rectal temperature, packed cell volume,
ruminal fluid concentration of PEG and ruminal fluid concentration of electrolytes of buffalo

No 5 weighing 342.0 kgs on control and 395.0 kgs on heat stress period.

time (hour)

parameter condition

0 1 2 3 4 5 6

Environmental Temperature (OC) control Slaasy 305N 32.0  '33.0 33.0 “35.0 33.0

heat 34.0 41.0 41.0 41.0 41.0 42.0 42.0

Relative Humidity (%) control - F1.00.N=50:07 45,0 53007560 57.0

heat - 51.0.. 41.0 41.0 41.0 40.0 40.0

Respiration Rate (breath/min) control o=l 0 20.0. . 20.0 20.0:::24.0 24.0

heat 24.0 48.0 94.0 114.0 111.0 118.0 116.0

Heart Rate (beat/min) control 50,0 50,0 50.0 50.0 50.0 50.0 50.0

heat S0 SUAe. 8 64.0 54.0 50.0 50.0

Rectal Temperature (OC) control 38T6—38:6WA 38.6 38.6 -38.6 38.6 39.1

heat 3&6 23.8 $9.1+« 39.4 394 39.6 39.6

Packed Cell Volume (%) control 24 0L aNlS. 25,0 25848 .25.0 . 25.5 250

heat 90N GNNERSYTY 290 29,0 29.0 29.0

Ruminal Fluid Concentration of control - 0.588 1.700 1.540 1.563 0.500 -
PEG (mg/ml) heat - 0.563 0.606 0.659 0.669 0.663 0.688

Ruminal Fluid Concentration of control o8.0 96,0 950D 106.8. 97,0 107;0 115.9

sodium (mEq/L) " heat 125.0 - 110.0:" 181.0:5:126 30" . 125,00 :134:0. 133.0

Ruminal Fluid Concentration of control 32.0 3107880 " 4.0 32.0 - 38.0 3190

potassium (mEq/L) heat 29.0 ©:25-0 2850 2101 22,0 :24.0 . 22,0

Ruminal Fluid Concentration of control 28,5 R0V GlaS 881289 288 27T

chloride (mEq/L) heat 17.5 8.0 16,9 385 16.7 18,1 "17.8
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Table 16 Effects of heat stress on plasma concentration of electrolytes, creatinine and aldosterone, urinary
concentration of electrolytes and creatinine, urinary/plasma ratio of creatinine and fractional

excretion of electrolytes of buffalo No. 5

time (hour)

parameter condition
0 1 2 ] 4 5 6
Plasma Concentration of Sodium control 128.9 130.0 130.0 150.0 128.0 128.0 127.0
(mEc/L) heat 126.0 128.0 128.0 129.0 130.0 128.0 131.0
Plaszz Concentration of Potassium control 4.1 4.3 4.2 4.6 4.4 4.3 41
(mEg/L) heat 3.4 3.7 3.6 3.8 4.0 3.9 3.9
Plasz2 Concentration of Chloride control 95.0 96.0 94.0 98.0 97.0 99.0 98.0
(mEg/L) heat 97.0 93.0 96.0 92.0 92.0 92.0 93.0
Plasma Concentration of Creatinine control 18.75 17.34 13.13 16.88 20.63 17.82 20.63
(ps/ml) heat $8.75 A 32.82 34.69 32.25 37.50 37.50
Plascz Concentration of Aldosterone control - 15.0 - 52.0 - — -

(ng/nl) heat 17.0 - 10.0 7.0 2.5 18.0 9.0
Urinary Concentration of Sodium control 62.0 18.0 20.0 8.0 8.0 8.0 10.0
(=Eq/L) heat 32.0 18.0 6.0 8.0 4.0 4.0 4.0
Urinary Concentration of Potassium control 260.0 272.0 314.0 238.0 238.0 314.0 326.0
(z=Eq/L) heat 218.0 278.0 358.0 334.0 314.0 304.0 294.0
Urinary Concentration of Chloride control 208.0 205.0 187.0 206.0 246.0 255.0 279.0
(mEq/L) heat 182.0 203.0 122.0 106.0 87.0 70.0 66.0
Urinary Concentration of Creatinine control 593.8 862.5 718.8 1,025.0 950.0 746.9 1,250.0
(pg/ml) heat 450.0 581.3 793.8 1,100.0 1,253.8 1,087.5 1,275.0
Urinary Creatinine/Plasma Creatinine ‘control 31.67 49.74 54.77 60.74 46.06 41.91 . 60.61
heat 13.33 16.28 24.19 31.70 38.88 29.0 34.00

Fractional Excretion of Sodium (%) control 1.528 0.277 0.281 0.102 0.137 0.150 0.130

. heat 1.905 0.866 0.194  0.196 0.079 0.107 0.091

Fractional Excretion of Potassium control 200.22 127.18  136.49 85.18 117.43 174.23  131.18
(%) heat 481.02 461.55 411.08 227.26 201.90 268.79 221.71
Fractiona Excretion of Chloride control 6.92 4.30 3.63 3.46 552 6.16 4.70
%) heat 14.10 13.39 5,25 3.63 2.44 2.62 12.09

19
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Table 17 Concentration of Evan’s blue and count of tritiated
water after correction of buffalo No 5 under control
and heat stress periods.
concentration SoUnt of tritiated water after correction
(cpm)
dies of Evan’s blue
(mg/ml1) control heat
control heat Xc  Xc-control Xc Xc-control

30 min cotityod 5.03

40 min plassa 4.98

50 min ol 4.79

60 min 4.75

0 (control TOH) 468.95 0 504.67 0

20 min 6.19 11,676.01 11,207.06 5,529.08 5,024 .41
30 min 5.79 - - - —
40 min 5.64 8,818.62 8,349.67 9,003.71 8,499.04
60 min 5.50 6,263.84 5,794.89 9,208.04 8,703.37
2 hours 8,105.89 7,636.95 8,186.17 7,681.50
3 hours 7,734.25 "7,265.30 4,941.79 4,437 .12
4 hours w1070 1675542,02. . 5,951.93 5,447 .26
4.30 hours 4.40 — - - -
4.40 hours 4.39 - - - -
4.50 hours 4.21 - - - -
5 hours 407 1,169.76 ' T,500.8) (7,736.11 7,231.44
6 hours 8,015.97 . - 7,547.02 4,523.73 4,019.06
20 hours 6,478.18 6,009.23 5,415.52 4,910.85
30 hours 2,026.69.  §,157.75 - 3,812.80 3,308.13
44 hours 5,563.22 5,094.27 3,494.41 2,989.74
54 hours 4,877.32 4,408.37 3,955,511 3,450.84




Table 18 Effects of heat stress on cardiorespiratory frequency, rectal temperature, packed cell volume,
ruminal fluid concentration of PEG and ruminal fluid concentration of electrolytes of buffalo

No 6 weighing 324.5 kgs on control and 354.0 kgs on heat stress period.

time (hour)

parameter condition
0 1 2 3 4 5 6
Environmental Temperature (OC) control YOS NS08\ 31,032,534 Q== 3555 .36.0
heat 365557 140.0.%40.0 42,00 420 . 45.0 44.0
Relative Humidity (%) control - 45.0 % 52.0. 45.0 38.0 37.0 38.0
heat — 45.:0,, 41.0° 41.0 41.0 40.0 42.0
Respiration Rate (breath/min) control do, P25 N) 24,0 26.0 25.0 @ 32.0 28.0
heat 28.0 32.0 40.0 54.0 48.0 44 .0 68.0
Heart Rate (beat/min) control 40.0 40.0 40.0 40.0 40.0 40.0 40.0
heat 44.0 44.0 45.0 44.0 48.0 44.0 47.0
Rectal Temperature (°C) control 38-6—38.6Mll 38.6 38.6 38.5 38.7 38.6
heat 39,1 M1 I39.2 394 39.4 39.6  39.7
Packed Cell Volume (%) control o007 - EF . 288 . 2T ¢85 30.5  .-2T.0: . 28.0
heat RNISN L2BRLUUER29TY.. 28.5 . 29.0 28.5 29.0
Ruminal Fluid Concentration of control — 0.775 . 1.169.° 1,041 “1.250 05403 0.838
PEG (mg/ml) heat — 1,203 1,200 ©0.919: :0.488 0.250 0.150
Ruminal Fluid Concentration of control 119.0° 124.0 - 136:0: -123:0 129.0% 1280 1240
sodium (mEq/L) - heat 115.0 103:0 “1¥2:0-115.0 108.,0 - 121+0;. - 120.0
Ruminal Fluid Concentration of control 19.0 - 160 16,0 -38.0  19.0 -20.0 ' 15.0
potassium (mEq/L) heat 32,0 .29:0 7 3.0 30 3.0 g0 3}.0
Ruminal Fluid Concentration of control 1176 . 1136 - 132 il oges 1.7 ¥ld. - ¥L.7
chloride (mEq/L) : heat Vi 368315 -01.8 36,9  1L.%  .37.2
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Table 19

Effects of heat stress on plasma concentration of electrolytes, creatinine and aldosterone, urinary

concentration of electrolytes ans creatinine, urinary/plasma ratio of creatinine and fractional

excretion of electrolytes of buffalo No. 6

time (hour)
Parameter condition
0 1 2 3 4 5 6
Plasma Concentration of Sodium control 127.0 130.0 130.0 128.0 129.0 126.0 129.0
(mEq/L) heat 127.0 125.0 126.0 128.0 124.0 125.0 124.0
Plasma Concentration of Potassium control 4.4 4.3 4.0 4.0 4.1 4.0 33
(mEq/L) heat 4.3 3.9 3.8 349 3.9 3.8 3.8
Plasma Concentration of Chloride control 93.0 §9.0 93.0 93.0 92.0 92.0 88.0
(mEq/L) heat 92.0 92.0 98.0 101.0 93.0 91.0 93.0
Plasma Concentration of Creatinine control 17.82 14.07 13.59 13259 13.59 13.59 15.00
(pg/ml) heat 31.88 30.95 30.67 30.67 32.34 32.34 37.50
Plasma Conceéntration of Aldosterone control - 10.4 12.2 6.3 7.0 5.4 11.3
(ng/ml) heat 10.0 - 4.8 S 10.0 4.4 3.8
Urinary Concentration of Sodium control 3.0 4.0 4.0 4.0 4.0 7.0 5.0
(mEq/L) heat 0 : 455 ] 8.0 5.0 7.5 7.5 7.5
Urinary Concentration of Potassium control 256.0 262.0 240.0 208.0 124.0 182.0 181.0
(mEq/L) : heat 266.0 405.0 286.0 395.0 410.0 392.5 417.5
Urinary Concentration of Chloride control 121.0 143.0 119.0 147.0 61.0 109.0 70.0
(mEq/L) heat 258.0 133.0 173.0 176.0 210.0 242.0 211.0
Urinary Concentration of Creatinine control 706.3 531:3 787.5 750.5 537.5 782.5 14190.0
(pg/ml) heat 768.8 828.1 §37.5 1,168.8 1,250.0 1,137.5 1,406.5
Urinary Creatinine/Plasma Creatinine control 39.64 Tty 57.95 55.19 39.55 55.37 79.33
heat 24.12 26.7 27.49 38.37 38.65 35.17 37.50
Fractional Excretion of Sodium (%) control 0.061 0.082 0.053 0.056 0.078 0.101 0.029
heat 0.033 0.574 0.229 0.102 0.155 0.173 0.016
Fractional Excretion of Potassium control 146.77 161.36 103.54 94,22 76.46 §2.17 58.5
(%) heat 256.47 388.08 273.77 263.96 272.01 293.69 292.99
Fractional Excretion of Chloride control 3.28 4.2 2.21 2.86 1.67 b g% 1 ] 1.01
%) heat 11.61 5.42 6.44 4.53 5.85 7.56 6.05

%9
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Table 20 Concentration of Evan’s blue and count of tritiated
water after correction of buffalo No 6 under control
and heat stress periods.
conchnteation Count of tritiated water after correction
(cpm)
time of Evan’s blue
(mg/ml) control heat
control heat Xc Xc-control Xc Xc -control

30 min 5.76

40 min | SOntrol 6.26

50 min [ Plasma 6.13

60 min | VOlume 5.53

0 (control TOH) 930.70 0 551.13 0

20 min 5.2% 9,413.22 .4,182.52 7,454.95 6,903.82
40 min 5.49 9,004.61 8,073.91 7,470.52 6,919.39
50 min 5.60 i - - -
60 min 4.93 8,288.03 7,357.33 8,410.46 7,859.33
2 hours 7,462.57 6,531.87 8,849.86 8,298.73
3 hours 9,334.57 8,403.87 8,700.06 8,148.93
4 hours 7,845.65 6,914.95 10,161.48 9,610.35
4.30 hours 5.83 - - - -
4.40 hours 5.55 - - - -
4.50 hours 5.34 - - - -
5 hours 5.11 8,490.48 7,559.78 6,551.24 6,000.11
6 hours 6,102.29 5,171.59 6,738.99 6,187.86
20 hours 4,744.05 3,813.35 5,813.94 5,262.81
30 hours 5,134.39 4,203.69 5,209.59 4,658.46
44 hours 4,821.97 3,891.27 5,192.06 4,640.93
54 hours 3,639.75 2,709.15 3,933.70 3,382.57
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